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(54) INTRAVASCULAR CARCASS 

(57) An invention relates to medicine and can be used as prosthesis in intravascular surgery 
(and/or cardio surgery). Intravascular carcass is made as a volximetric body, a surface of which is 
formed by at least two groups of interlaced threads made of a material with form storage effect 
and laced by multi-entry turns under an angle to each other along a screw spiral. The volumetric 
body has a variable cross-sectional diameter, for example, increasing at volumetric body faces. A 
maximum and minimum diameters of the volumetric body when being installed inside a 
prostheticated vessel satisfies to condition D = (1.1 -10) d. In case of prostheticating a through 
defect in a vessel wall or in a partition, a diameter of a central part of the carcass is minimum 
possible, and the diameter at its faces - a maximum possible, with a total length of the carcass 
exceeding a place of a damage or defect. A design of the carcass provides a uniform pressure at 
intemal vessel walls and a safe fixation in a vessel. 4 dependant claims, 3 illustrations. 

CLAIMS 

1 . An intravascular carcass made as a volumetric body, a surface of which is formed by at least 
two groups of interlaced threads made of a material with form storage effect, laced by multi- 
entry turns under an angle to each other along a screw spiral, wherein the volumetric body is 
made with a variable cross-sectional diameter. 

2. The carcass of claim 1, wherein the volumetric body has a cross-sectional diameter which is 
increasing at least to one of volumetric body faces. 

3. The carcass of claim 1, wherein the volumetric body has a length exceeding a maximum 
diameter of a vessel defect, with a cross sectional diameter of the volumetric body in its central 
part being minimum, and at the faces - maximum. 

4. The carcass of claim 1-3, wherein a surface of the volumetric body is equipped with knitted 
enclosure from biologically compatible material. 

5. The carcass of claim 1-4, wherein at least in one cross section of the volumetric body threads 
are welded between themselves. 
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Ceprcii AnnoJiOHOBMM, KapeB AnnpeH BjiaitH- 

MHpODHM 

(56) 1. ABTopcKoe CBHuerejibCTBO CCCP N 
1507370, KJi. A 61F 2/06, 1987. 2. 
AsTopcKoe CDHjieTejiwTTBo CCCP N 1237201, 
o, A 61F 2/02, 1985. 3. ABTOpCKoe 
CBHuerejibCTBO CCCP N 1812980, kji. A 6IF- 
2/06, 1990. 

(54) BHyXPPICOCyflHCTbia KAPKAC 

(57) H3o6pcTeKiic othcx:ktcji k MMnuHHe h 
Mo;KeT 6biTb McnanbaonaHO b KaMccrne npo- 
TC3a BO BKyTpiicocyflKCTOM xHpypn^R (n/ivm 
KapjiHOXHpypniii) . Bny rpHCocyflHCTMH KapKac 
BunojiHeH B mine o&bCMHoro rejia, noaepx- 
KOCTb KOToporo o6pa30BaHa no Meirbmeu mc- 
pe flByMH rpynnaMH BsaHMoneperureTeHHijix 
KHTeil, BunanKeHHbix h3 MaTcpiiana c 3^ 



(})eKTOM iraMflTH (Jx)pmk h pasMcmeHirax 
MHorosaxoOTHMH BHTxaMii non yrjioM z^pyr x 
XLpyry no bhktoboh cnnpanH. 06i»eMHoe tcjio 
BbinojiHeHO c nepeMeHHbiM nonepe^HUM SKa- 
McrpoM, HanpHMep, yBCJinMHBaiozuMMCsi no 
TopuaM o&eMHoro re/ia. MaxciiMaJibHbift h 
MHHHMa^ibKHH AuaMerpbi o6i>eMHoro xejia 
npK ycraHOBxe BHyrpb nporesHpycMoro cocy- 
na yjxoBjreTBopKioT yaioBHio D ■» (1,1-10) d. 
ripii nporeanpoBaHim ckboshopo ACcJjexTa b 
creiixe cocyfla hlttk neperopouxe flKaMcrp 
ueHTpajibHofi vacTH xapxaca BbmojxHHfor mh- 
HHMajibno B03MO^KbZM, a anaMerp ero na 

TOpuaX - MaKCKMaJIbUO B03M0;KHbIM npH o6- 

meu aniiHC xapxaca, npeBbnnaKimeH Maxcn- 
MaJibRbiH AnaMerp Mecra noBpe^enna nuin. 
Ae4>CKra. KoHCTpyxuHH xapxaca odecneMHsaer 
paBHOMcpHoe AaB;ieirHe ira bhjtpchhhc ctch- 
KH cocyAa H HaAe^KHoe ero aaxpenjieHne b 
cocyne. 4 3. n. i^jiUy 3 lui- 



o 
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l/l3o6peTeHMe oTHOCHTCfl^^Avm^He m 
MO)KeT 6biTb Mcnonb309aHO a KaMecxae npore- 
33 npn BHyrpvicocyAv^CTOvi xnpypri/ivi, 

ll3BecTeH cocyAvicTbJi?t nporea a^j? nna- 

CTHKM MarMCTpanbHWX KpOBeHOCHWX cocyAOB. 

MarepnanoM p^n kOToporo c/iy>KMT Aviacfrna Ae- 
MviHepa/ivi30BaHHOv;\ Tpy6MaT0« a/inoKOCTw. 
Mcno/ibsyeMOi;* raKHce a xpaBMaTonoruM m op- 

ToneAMM[11' 

HeAocraTKOM AaHHoro ycTpotHCTsa y?B/in- 

ercH c/io)KHOCTb MSrofoaneHvifl m oTcyrcTSMe 

BO3MOKH0CTM OeecnBHeHMJl AbCTaTOMHOtO M 

paBHOMepHoro Aaa/ieHnfl hb creHKvi nporean- 
pyeMoro cocyAa, hto peaxo cHMJKaej <t)yHKUM- 
OHa/ibHbie B03M0>KH0CTii npoTe3a. 

B KyinHMHecKOi^ npaKTUKe aHyrpMCOcyAvi- 
CToCi xMpyprviM.a nocneAnee apiBMs? Haweoyrb- 
uiee npuMeHeHne nauj/in MaxepManw c 
3(j)<t)eKTOM naMflTM <J)opMW, T.e. MarepManu, 
oSnaAaiomMe aosMdiKHocTbK) (t>opMoooccTa- 
HOB/ieHviP npvi onpeAeneHHbiXTBMnepaTypax, 
HsBecTeH BHyrpMCOCYAMCTWi^ Kapicac. aw- 
nonHCHHWi^ B BMAe npyKUHbi via. warepnana. 
o6naAaKDu;ero 3<J)(|)eKT0M- naMRT.vi <t)opMu. am- 
aM8Tp KOTopoft cocTqa/iflBT 1,05-1,15 AnaMer- 
pa nporesMpyeMoro cocyAa, tuar bmtkob 
npy>KMHbi 0.1-0,5, a To/imwHa npoao/iOKw npy- 
)KWHU 0,004-0.1.5 AviaMerpa npy>KMHw [2]. 

yKa3aHHw»4 jcapxac oeecneHUBaex Aasne- 
Hvie HB BHyxpewHwe cxeHKw KpoBeHOCHwx co- 
CYAoa w no3BOAJieT pacujMp«Xb mx. 

HeAOCxaxKM AaMHoro xapKaca sax/iWHa- 
ioxc« B cneAywu^eM: 
; paaHOMepHoe Aaa/ieHne Ha BHyxpeHHue 
cxeHKti cocyAa ao-MHoroM oOecnesnBaramee 
ycnex XMpyprvtMCCKof^ onepauwn, a hcm mokbx 
6wxb cosAaHO /iMiub npvt Ma/iOM luare npyxw- 
Hbi. Hxo 3HaMwxenbHO yxyAUJaex mohhw^^ o5- 
MeH M o6pa30BaHne neonHxviMw. YBennMeHne 
;Ke luara npy^KWHW yxyAUJaex hohhwm o5MeH, 
HO He o6ecneMMBaex paoHOMepnoro Aaa/ieHns? 
Ha cxBHKw cocyAa, mxo npnaoAWT k mx npoavi- 
caHMio M HacxMHHOMy cxenosy: 

npeAenbHoe snaMenvte yAS/ibHoro Aaane- 
• HMA Ha BHyxpeHHue cxeHxn cocyAa orpannMe- 
HO reoMexpMHecKMMvi xapaKxepwcxuxaMM 
npyjKMHU M noBUiueHwe ero npn nocxosHHOM 
ujare npy>KMHw bo3mo>kho xo/Tbxo nyxeM yee- 
> /tHMenvij? AwaMexpa npoaonoKM. sxo npMBOAnx 
; xyMeHbiiieHiifb BHyxpeHHero AwaMexpa KapKa- 
i ca M yxyAUi^HMK) Kpoaoxoxa; 
» oxcyrcTByex B03MO)KHOcxb npoxeavipoBa- 
Hvi« 6M<^ypxauMt^: 

ycxaHOBxa xapxaca a cocyA xpe6yex ero 
3HaMHTenbHOM npeAsapwxenbHoC^ Ae<})OpMa- 
UMM (3HaMMxe/ibHoro YA/inHeHMfl) no cpasHe- 
HMK3 c KOHeMHOfc* j\nu\HO\^ B paOo^eM 
cocxoBMviM, MXO aaxpYAHflCx aaeAeHne xapKa- 
ca a cocyA. a xaxxe npnaoAUT k cMciueHura 
xoMBK MapxeHCvixHoro npeapaiueHM« Maxepn* 



f Heno/iHOMy ero 
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a/ia npOBO/lOKM M B03M0;<^^/ I 

4>0pM0B0CCXaH0QneHl1K>.^^ 

CKa3aHHoe b i;enoM cHvi>Kaex xanecxao 
npoxeanpoaaHMJi npw ncno/ibaoaaHMn AaHHO- 
5 ro Kapxaca. orpaHMMviaaex ero ao3MO)KHocTM- 
yKa3aHHwe HeAocxaxxw ao MHoroM ycxpa- 
HeHw a KOHCxpyxuMM BHyxpMCOcyAMCxoro Kap- 
Kaca(3]. 

JXa^Hhi^ BHyxpMCOcyAMCXhJv* xapxac aw- 
10 nonnen b aviAe o5beMHoro xe/ia, noaepxHocxb 
xoxoporo o6pa30QaHa no MeHblue^^ Mepe Aay- . 
Mfl rpynnaMM asawMonepen/iexeHNbix HwxeC^, 
pasMemeHHbix MHoroaaxoAHbJMH a^xxaMM 
noAyr/iOM Apy K Apyry no BMHXoaoi^ cnnpa/m, 
15 npn 3X0M. Huxn Bwno/iHeHu m3 Maxepna/ia, 
oSnaAatOLuero naMqxbk> (t>opMbi m no xopuaM 
xe/ia KOH^b^ nuxei?!, npnHaA/ie)Kau4nx pasHWM 
rpynnaM, coeAHHeHbi, HanpviMep. caapeHbi 
Me^y co6oi^. KpoMe xoro, luar bmxkob MHxefl 
20 cocxaBARex 0,5-10, a A^aMexp hvixm 0,001-0,1 
AwaMexpa oQbeMHoro xena. 

HeAOCxaxKOM AaHHoro xexHviMecxoro pe- 
ujeHMJi, Bbi6paHHoro HaMvi a xaMecxae npoxo- 
xwna, senaexca HeAOCxaxoMHO HaAexcHoe 
25 saxpenneHMe Kapxaca Bnyxpvi npoxeanpyeMo- 
ro cocyAa. ^xo b p^Ae cnyMaea MO^xex npweo- 
Aiixb K cMeiueHviKJ xapxaca noA BosAev^cxsneM 
KpoBOxoxa, noBbiiuaex oeponxHOCxb xpoM6o- 
o6pa3oaaHMJi. CymecxseHHbiM HeAOCxaxxoM 
30 npoxoxvina 3Bn«excn oxcyxcxavie bo3Mo;kho- 
cxn ipoxeswpoBaHUH Macxo BCXpeMaiOlUMXCSI 
Mecx CKB03HWX noBpe>KAeHMi4 M AecfjexxoB a 
cxeHxax m neperopoA^ax cocyAoa m opranoa, 
HTO cy>Kaex <l)yHKUMOHa/ibHwe bosmo^hocxm 
35 ycxpot^cxaa. 

Uenbto M3o6pexeHMfl flanwexca pacmnpe- 

HUe <t)yHXUHOHa/lbHblX B03M0>KH0CXeil. noBbi- 

lijeHMe HaAe>KHOcxM 3axpenAeHM« xapxaca a 
npoxeawpyeMOM cocyAe, yMeHhtueHne ckjioh- 
40 HOCXM X xpoM6oo6pa30BaHMK). 

CornacHO M3o6pexeHw»o, bo BHyxpiiCOCy- 
AMCXOM xapxace, BwnonHeHHOM b aviAe o6beM- 
Horo xe/ia. noaepxHocxb xoxoporo 
oBpaaoaana no MeHbiuevi Mepe AsyMH rpynna- 
45 Mn BsanMonepennexeHHbix HMxeft, paaMemen- 
Hux MHoro3axoAHWMM BMXxaMM noA yrnoM 
APyr K APyrv no bmhxoboiTi cnnpann vi Bwnon- 
HCHHbix M3 Maxepviana. o6AaAaK3Luero na- 
MUXbK) <|)opMw, oSbBMHoe xeno BwnoAHeHO c 
50 nepeMeHHWM nonepennbiM AviaMexpoM, 



B 3X0M 3axn»OMaexc5i coooKynHocxb cyme- 
cxBeHHWX npM3HaKOB npe A/1 o>KeH HOTO ycx- 
poi^cxaa. 

55 npeAAO>KeHHoe TexHunecKoe peuienne 
xapaxxepvi3yexc3 xaxxe psAOM Aono/innxe/ib- 
Hbix (♦)aKynbxaxufiHwx npusnaxOB, saxAiOMaiO- 
L4nxc« a c/ieAyiomeM;. 

o6beMHoe xeno BbinonHeHO c nonepcM- 

HbJM A''iaMexpOM. YUC5/lMMHIiaiOlMVlMC« no MBHb- 
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ujei^ Mepe no oahomy 
rena: 

npii npoTeanpoeaHMM cksoshux no8pe>K- 
AShmC^ VI Ae<t>eKTOB b creHKax cocyAoa n neper 
rbpOAKaxopraHOBp6beMHoeTe/iOMO>KeT6biTb 5 
Bwno/iHeHO AHMHoiJ^, npeBwiuaiomeM mskcm- 
Ma/ibHbiv^ AwaMexp noBpe>KAeHHfl.t4nn Aect>eKT, 
.npM 3T0M nonejpeMHWCi AnaMerp o6beMHoro 
rena b erq ueKxpa/ibHO^^ Macxn swnonHeH mm- 

HMMa/lbHO B03MO)KHblM, 3 HB TOpUBX MBKCJA" 10 

ManbHO bo3MO^hum; 

D .3T0M c/iyMae a/i« HaAe>KHoro nepeKpu- 
Tuq nOBpe>KAeHVi« mam Ae4>®»<T3* ynynujeHUfl 

MX BapaCTBHWA M b6pa30BaHM« HOBOlI^ TKBHM, 

noaepxHOCTb o6beMHoro rena Mp>KeT Quxb 15 
CHa6>KeHa xxaHHofi o6o/iOMKovi, awno/iHeHHoiJi 
M3 6viocoBMecxnMoro Maxeputana; 

no MeHbUieM Mepe a OAHOM.nonepeMHOM 
ceMeHMM odbBMHoro xena hmxm, npttHaAne>Ka- 
lune K paBHbiM rpyhnaM, Moryx Qwxb coeAMHe-' 20 
Hw, HanpMMep. CBapeHw MexAy co6ot^. 

npeA^o>KeHHoe xexHUMecKoe peiueHMe 
xapaKxepM3yexca hoboi^ coBOxynHocxbto cy- 
mecxaeHHwx npMSHaxoB, oxcyxcxayjoiuet^ • ao 
Bcex M3QecxHWx HaM ycxpoMCxaax aHa/iorw^- 25 
Horo HasHaMeHMfl, mxo noaoonnex nputSHaxb 
ero cooxaexcxByKDiuuM xpuxepvijo "H0BH3Ha". 

HenocpeACX8eHHbii4 xexHUHecxuvi pe- 
ay/ibxax, AOcxuraeMbiw npw MCnonbSOBaHnn 



o6pexaxe/ibCKvii^ ypo- 



KDUl'.TM KDUIXepHh 

Ha 0vir.1 npeACxas/ieM icapKaca, o6ux\AUi 
bma: na c|>nr^2 - pa3pe3 no Kapxacy, npoxe3M- 
pyiOLueMy ckbobhom Ae<})eKx a cxeHKe cocyAa: 
Ha <pv\r,3 - BMA no cxpe/iKe A <t>iir.2. 

BHyxpMcocyAMCxwC^ KapKac npeACxas/iflex 
co5oi^ o6beMHoe xe/io, o6pa30BaHHoe rpyn- 
noCH Huxew 1, Bwno/iHeHHbJX n3 npoBO/iOMHoro 
Niaxepwa/ia c 3<{)<}>eKX0M naM5?xM <|)opMW, Ha-. 
npMMep, HMXMHO/ia, Mj)a3MeiAeHHbix MHorosa- 
XOAHWMH BMXKaMvT'irio'^BiiHXGBOwi cnnpa/iM, \A 
rpynnoi?! HVixevi 2. Koxopue Buno/iHeHw m3 xoro 
xe MBxepna/ta u* nepen/rexenw c hmxpmm 1 m 
pasMeiMSHW noA yrnoM k hmm xo>Ke MHoroaa- 

XOAHWMM BMTKaMM HO BMHXOBOt?1 Cnuipa/IM. Hm- 

XM 1 n 2 B xoHKax 3 B onpeAeyieHHWx 
nonepewHUX ceMennjix oObeMHoro xena coe- 
AMHeHU wexcAy co5ot^. r-.^npuMep, c noMOLUbJO 
csapKM utiiii cnai^Kui. MunitMa/ibHui^ Af^aMexp 
oSbeMHoro xena d a paSoMeM cocxoahmm c 
yMeroM caoflcxa Maxepnana, o6naAa!OiMero 
3c|)4)eKxoM naMflXM <})opMw m cxenoK cocyAa 
cocxasnfiex ne Menee 1,05 BHyxpeHHero Ana- 
Mexpa cocyAa, npn axoM MaxcMMa/ibHwi^ awa- 
Mexp D o6beMHoro xe/ia cocxaB/iwex (I'T ^d. 

3 BapnaHTe KapKaca» npoxeavipyiOLuero, 
HanpuMep. ckbobhqm Ae<t>eKX 4 b cxeHKe cocy- 
Aa 5, o6beMHoe xe/io xax^Ke o5pa30BaHo H3 



npeAno>KeHHoro peiueHna, 3aK/iK)Haexcp b 30 Aayx rpynn BaavtMonepen/iexeHHbix Huxev^ 1 m 



xoM. Hxo senwMUHa AaB/ieHM^,_qKa3biBaeM0ro 
xa p xacbM'H a' cxe'H km' n poxesw py eMo ro cocVAa , 
cxaHOBMXC5i pa3/ii4MHde^ no AnwHe Kapxaca, ho. 
n'pn'axbM coxpaHneTCfl7ero pjaK0MepHoe';a^^^ 
npeAeneHwe a xajXAOM rionepeQHOM ceMeHwn 
cocyAa- Ha xopue o6beMHoro rena, wMeiomero 
B AaHHOM nonepeMHOM ceneHUM MaxcMManb- 
Hbii^ AnaMexp. 3X0 AaB/ienne 5yAex 6o/ibUje. 
MCM AasneHvie b cepeAwne xapxaca. 3xox pe- 
aynbxax aocxh>khm xo/ibxo npw wcnonbsoaa- 
HMM BceuT coBOxynHOcxvi npi/iSHaxoB, 
M3/io>KeMHb(X B nepBOM nyHKxe 4>opMynw. pea- 
/in3auMJi KOxopo^^l oSecnewnaaex nonB/ieHne y 
o6beKxa n3o6pexeHM5i b ue/iOM pwAa hobwx 
nonesHkx cboi^cxb, sax/noMaKDiAvixcj? b hobu- 
uiennn HaAe>KH0cxvi aaKpen/reHUfl xapxaca a 
xpeSyeMOM Mecxe npoxeanpyeMoro cocyAa, 
yMeHbLueHMM cxnoHHOcxvi xapxaca x xpoM6o- 

o6pd3O0aHV1K3. 

. npeAno>KeHHafl KOHCxpyxunw xapxaca no- 
3QOny^ex cymecxseHHO pacujupwxb ero (^jyHx- 
UMOHa/ibHwe 803mo;khocxm, oSecnewnBaj? 
npoxesMpoaaHne ckbo3hux noBpe^KAenuM n 
Ae<t)exxoo b cxchkox cocyAoa h/im b nepero- 
poAKax opranoB, x,e. no3Bo/i5iex ycneujHo pe-. 
tjuaxb LUnpoKMM Kiiacc cnoxHux 
xwpyprnMecxnx zafxan. 

VxaaaHHoe nosoonnex npwsHaxb npeA'io- 
jxeHHoe xexHMMecKoe peojeHwe cooxaexcxay- 



2, HO A^aMexp xapxaca a ero ueHxpa/ibHOft. 
nacxn cseASH x MUHUMyMy, xorAa Kax no o6o- 
MM xopuaw OH Bwno/iHeH MaXCMManbHO B03- 
M0>KHWM. 

35 fl/tMHa xapxaca a sxom c/iynae BwOpana 
xaxMM o6pa30M, hxo ona npeawtuaex Maxcw- 
ManbHwi4 AwaMexp cxBoanoro Ae<}>exxa m b pe- 
ay/Tbxaxe axoro nepuMexp 6 Ae<t)exxa 
oxa3biBaexc5! snwcaHHWM b npoexuvfio na 

40 cxenxy cocyAa /imhmm, orwSaioiAev* xohuw hm- 
xeM 1 M 2 no xopuaM oSbeMHoro xena. 

^naMexp HMxei^ cocxaan^iex 0,001-0.1 a»^* 
aMexpa oBbeMHoro xena, mxo oOycnoaneHO 
xepMOAec|)opMaunoHHbiMn xapaxxepucxuxaMW 

45 Maxepnana, o6naAaK>ujiero 3<{)c})exxoM naMSxn 
(fiopMw. npi4 cooxHoujeHMM MBHee 0,001 xap- 
xac He o6ecneHM8aex AOCxaxoMHoro a/i^ npo- 
xMBCAei?icxBMfl AaaneHMfl Ha cxenxn cocyAa, a 
npn cooxHOUJCHMM 5onee 0, 1 nponcxoAnx 3Ha- 

50 MMxenbHoe yMeHbtueHne BHyxpennero Awa- 
Mexpa xapxaca i4 cyiAecxseHHoe yxyAUientie 

KpOBOXOXa. 

UJar BMXKOB HMxevi xapxaca npn sxom co- 
55 cxasn^ex 0,5-10,0 A^aMexpOB o6beMHorp xe- 
na. ripvi cooxHOiueHMn Menee 0,5 aaxpyAHen" 

MOHHWli 05MeH BBWAy BblCOKOtI noBepxHocx- 

H0V1 nnoxHocxM xapxaca* a npn cooxHotueHMvi 
6onee 10,0 nponcxoA^iT HeAonycxuMoe npoBM- 



canwe cxenox cocyAa. 
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YctpoPiCTso paSoraeT cneAy»oiMMM o6pa- 

cyA. a KOTOpOM npeAno/iat^^a yctanoBKa 
KapKaca! npeAaapnTcnbHO KaxepesupyiOT, 
BHyrpucocyAMCTwv^ Kapicaca. Bbino/iiieHHUM 5 
HanpnMep» n3 HwrviHO/ia, noc/ie cooxaeTCToy- 
lomei?^ oSpaBoxKM ox;ia>KAaK)X x/iop3xn/ioM ao 
xeMnep.axypw HM>Ke 30°. npM axoM yae/ii^Hnaa- 
lox AHMHy KapKaca nyxeM npwnoKeHun /lerKMx 
oceewx ycutnuv^, Tpynnw nvxreih 1 vi 2 npn 3tom 10 
CK0Jib3nx Apyr^o^Apyryryro/i^Hak/iOHa mx APyr 
oxHOcSxenVHO Apyra MSMeHJiexca. npn 3xom 
$6pMa Kapicaca vi3MeH«excfl npvi yMeHbujeHnn. 
AwaMexpa .o6beMHoro.xe/ia m BbipaaHMsaHMvi 
■ ero AwaMexpa no sce^ fij\v\He. 

KoHCxpyxunn Kapxaca nosBonnex npn ox- 
HOCuixenbMO na/iOM MSMeHeHnn ero o6Luevi 
AnnHW no/iyHViXb oxHOCVixenbHO 5o/ibLuoe 
yMeHbiiieHwe ero AwaMexpa. 

jUa/iee B acenxusecxnx yc/ioaunx xapxac. 20 
HenpepwBHO ox/ia^ASfl cxpyea x/top3xvi/ia. 
x.e. noAAep>KHBa« ero HusKyKD xeMnepaxypy, 
ycxBHaBAMBaiox B aapanee coSpaHHyro xe/ie- 
CKonvmecxyjo cwcxeMy, cocxoRiAyio m3 Asyx 
xaxexepoa w npoBOAHMKa, paBoMnw KOHeu xo- 25 
xoporo ycxaHOBnen sa aoHOft n/ianvipyeMOM 
peKOHCxpyKUMH. Bboa^x coOpaHHyio tskum 
o5pa30M CMCxeMy Mepea nHxpoAfaKDcep o apxe- 
pMio vi noA nocxo«HHbiM peHTreHO/iorMMecKHM- 
koHxpoAeM noABOAsx k Mecxy npoxeawposa- 30 

rioA Q03Aei^cxBMeM xeMnepaTVpbJ xe/ia . 
xcMnepaxypa Maxepna/ia xapKaca noebiiuaex- 
c» Bwiue xoMKM MapxeHCMXHorq npe^^^ 
trnxMHO/ia M xe/loTcaplcaca^^ panee . 35 

3aAaHHyK5"$'6p fib Mepe npouecca cjsopMO- 
BOCCxaHOB/ieHMfl xapKacycxaHaB/iMsaiox o pa- » 
BoMeC^ MacxM nepBoro xaxexepa. KapKac 
BuBpacbiBaexcn m3 cucxeMW BXopwM xaxere- 
poM. 3a CMex 6o/ibUjero.xopueBoro A^^awexpa 40 
npM BwepacwaaHMM Kapxaca npowcxoAi^T ca- 
MOCxoRxe/ibHaji Vj)MKcami« xapxaca kohubmh 
HMxev^ K cxBHKe cocyAa, /im6o pacKpwxvie xop- 
ueB0»?i MacxM ao MaxcuMa/ibHoro Ai^awexpa c 
<t>MKcaunei^ aa npeAe/iaMn fl,e<i;>eKTa q c/iynae 45 
pexOHCxpyxuMM cxBOSHbtx noBpe>KAeHnv^ ne- 
peropoAOK cepAua. oxxpbixoro apxepna/ibHO- 
ro npoxoxa m Apyrwx Ae4>6KxoB, B nocneAHeM 
c/iywae 3a cmcx npviMeHeHns* 6MOCOBMecxviMwx 
xxaHHWx naicnaAOX ruAPOAMnaMUMecKHe 39- 50 
<|5eKTu c6ecneMVf8aiox HaAexHyjo <t)viKcauwra . 
ycxpovicxaa. 

rioc/ie peHxreHOxeneBMSMOHHoro xoHxpo- 
nfl npoM3BOAMxcfl Bbi6pacwBaHMe ocxaaujeCHcfl 
sacxM xapxaca, Koxopa« Aono/iHaex <J>MKcai;Mio 55 
Bxopoi;^ xopucBOt^ sacxbHD no onucaHHOMy bu- 



Lue MexaHM3My. Taxaw ycxaHOBxa AocxaxoHHO 
npocxa. no3Don5?ex H35j|^axb npnMeMeni/iJi 
cneuwanbHUX ycxpowd^^ptn;? MMnnoHraunn, 
oSecneMnoaex B03M0^W^cxb nocxoAHHoro 
KOHxpons? 3a npoueAypoM HaAe>KHOS4 <j)MKca- 
UMM vt B03MO>KHocxb npeKpaiABHUH onepauMM 
Ka Bcex .cxaAMflx 3a ncK/iKDHenneM nocneAHeCi. 

VcxaHOBneHHwii xaxMM o5pa30M Kapxaca, 
3a CMexyae/ivmeHfioro nonepeMHoro AnaMexpa 
oSbCMHoro xena, GyASx HaAe>KHO 3acj)viKCnpo- 
BBH B HyJKHOM MecxB npoxG3MpyeMoro cocyAa. 

B c/iywae npoxesMposaJiMn cxaosHoro as- 
(peKja 4 cocyAa ^^^'^ neperopoAKu 5 ycxaHOOxo 
xapxaca RpMHunnvianbHO He oxnunaexcfl ox 
BbiuieonwcaHHoro. Kapxac DuxnrnDajox no 
o6ovtM KOHuaM, yBenwMMDan ero A/i^ny m 
yMeHbLuan ero Ai^a^exp ao QenMHiiMbi, MSHb- 

Oiei^, MBM MMHMMa/lbHbiUi AMaSieXp CKQO3H0rO 

Aec|)eKTa. KapKac b ox/ia>4<AeHHOM bwas ycra- 
Hasnnsajox xax, mxo ero ueHxpa/ibnafl Macxb* 
oxaawsaexcfl hb ocm CKB03Horb Aecfexxa (mo- 
MSHX ycxaHOBKn noxaaaH Ha <t>Mr.2 nyHicxw- 
pom). B pe3y/!bxaxe npouecca 
(})opM.ODOccxaHOQneH»/tfi KapKac no/iHocxbK) 
nepexpwoaex ckqoshom Aect>eKx, cnoco6cxBy- 
ex o5pa30BaHMK) noBOtf^ Txa.HM n CucxpoMy 
sapacxaHMiO Ae<{>eKxa. HaxJinyxan na noDepx- 
HOCTb o6beMHoro xena xxaHb 113 5i.-iocoBMecxM- 
Moro Maxepiia/ia (ne noKaaoHa) noaoonnex 
ycKOpMXb 3X14 npoueccw m oOecneMi^ixb 5onee 
HaAe>KHoe nepeKp'wxne Mscxa noQpe)kAeHn« 
w/in Ae<i>eKxa. 

i/lcnonbaosaHne npeA^o>KeHHoro xexHU- 
MecKoro peujeHMP oSecneMnaaex AOCXM>KeHMe 
cneAytoiUMX npenMymecxB nepeA dcgmm n3Be- 
cxHWMH ycTpovicxBaMM ananorviMHoro Haana- 
.HeHM«: 

noBbiuieHvie HaAe>*<HOCXM saxpen/ieHwn 
Kapxaca BHyrpn cocyAa npi>i coxpaneHMM pas- 
HOMepHOCxn pacnpeAeJ^SHUH AaonenMn hb 
cxeHKn cocyAa: 

pacujupeHne (t>yHKUnoHanbHbix d93mo>k- 
HOCxei?t:KapKaca 3a cnex nofluneHUJi b63mo>k- 
H0CXM-' np6xe3npoBaHny? paanMMHwx Mecx 

nOGpe>KAeHMfl DpO>KAeHHWX cksoshux as- 
(})eKX0D cocyAOQ nnn neperopoAOic opraHOO. 
MXO «B/i^excfl c/ioxHOi?! xnpyprnHecKOM saAa- 
Mei^, yAOQnexBopMxe/ibHoro peujeHMn xoxopos^ 
pdHee He 6u/io; . 

CHM>KeHMe cxnoHHOCxvi npoxe3MpyeMoro 
yMacxxa k TpoMoooSpaaoBaHtiK). ycKopeHwe 
npoqecccB oBpasooaHun Hoawx xKaHetTi. 

riepawe cepvtu xnnHMHecK^x ncnbixawmi 
noAXDep>KAaK3x ero obiujeyncM^HyTwe nonea- 
Hwe CQOi?icxQa. 
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tbll?! KAPKAC. 
Bbino/iHeHHbiv^ B BMAe b6v.eMHoro re/ia c 
noBepxHOCTb>p> _o6pa30BaHHOi;^ no .MeHb- 
luei;^ Mepe abyma rpynnaMU BsaMMoneperi- 5 
'/leTeHHwx HMTei;^, paaMemeHHwx MHorosa- 
^xoahwmVi BMTicaMM noA yr/ioM oAHa k 
•Apyrof^ no BMHTOBOi^ cnnpa/iM m Bbinon- 
HeHMwx MaTcpna/ia, o6naAa»oiMero na- 
.^MKTbio <|)OpMW. omn^^afomi^i^^ tsm, mto 10 
io6beMH6e Te/io Bbino/iHeHO c nepeMen- 
I HUM . nonepesHUM AwaMerpoM. 

.2. KapKac no n.1, omm^afotMyiy^^ 
TCM, MTO oSveMHoe Teno Buno/iHeHO c 



K OAHOMy M3 TOp- 

U08 oSbeMnoro re 

3. KapKac no n.1, orrwkNatotu^i^ic^ 
TeM. MTO o6beMHoe reno awno/iHeHO a/'m- 
HOM, npeBbiiuaiou4ei4 MaKCHMa/ibHww A^a- 
MBTp Ae<i>eKTa cocyAa, npn 3tom 
nonepeHHWM AnaMerp oSbCMMoro .re/ia b 
ero ueHTpanbHoi?! MacTn Buno/iHBH mmhm- 
Ma/ibHWM» a Ha ropuax - MaKCviMa/ibHWM. 

4. KapKac no nn. 1-3, om/rmafOU4*^f^^ 
TeM, MTO noBepxHOCTb o6beMHoro rem 
CHa6^eHa TicaHOi^ o6o/iomkom, BwnoriHeH- 
HOM V13 6M0C0BMecTMMoro MaTepuB/ia. 

5. KapKac no nn. 1-4. omni^atouii^^c^ 



reM. MTO oobCMHoe Teno Bwno/iMe«u a- — - 

nonepeMHUM A.«aMeTpoM. yBe/ivtH^teawm^iM- ^5 jeM. mto no MeHtmei. Mepe b oahom no- 




nepeMHOM ceMeHwn o6beMHOro Tena hmtm 
caapeHbi Me>KAy co6oi<^. 
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